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Summary.-The effect of adult thymectomy in DBA/2J mice on the in vitro response
to syngeneic tumour cells was investigated. Spleen cells from adult mice which had
been thymectomized 8 weeks previously demonstrated a severely impaired primary
cytotoxic response to P815 tumour cells, whereas their cytotoxic responses to allo-
geneic cells (C57BL/6) and to non-H-2 antigens (BALB/c), and their ability to form a
primary antibody response to sheep red blood cells was unimpaired. Suppressor T
cells, specific for P815 cells, appeared early in the thymuses of animals inoculated
with P815 cells (between 4 and 8 days after tumour-cell injection). No differences in
tumour growth between animals thymectomized as adults and sham-operated
controls were observed, and thymectomized tumour-bearing animals had levels of
specific suppressor cells in their lymph nodes equivalent to the levels found in
untreated controls. Severely thymocyte-deprived animals which had been thymec-
tomized, irradiated and reconstituted with either marrow or spleen cells 8 weeks
before tumour implantation succumbed more rapidly to metastatic tumour than did
control animals.
THE thymus is known to be essential
for the differentiation of T lymphocytes
during neonatal life, and neonatal thymec-
tomy results in the loss of virtually all the
peripheral T lymphocytes, and severe
defects in humoral and cellular immunity
(Miller and Mitchell, 1969). Recent obser-
vations suggest that the thymus, at least
in mice, is also involved in various immune
responses in adult life. It has been reported
that adult thymectomy (ATx) reduces the
proportion of a subpopulation of peri-
pheral T lymphocytes which carry a
relatively high concentration of the Thy-I
antigen on their surface, preferentially
home to spleen rather than lymph nodes in
irradiated mice, and are resistant to the
in vivo effect of anti-lymphocyte serunm
(Cantor et al., 1975). It has also been
reported that ATx produces the loss of
T-dependent mitogen responses in spleen
(Jacobs and Byrd, 1975) and a lower
secondary humoral response in irradiated
recipients of spleen cells from primed
adult-thymectomized mice (Simpson and
Cantor, 1975). These lower immune respon-
ses of ATx animals are thought to be
due to a reduced proportion of short-lived
T-lymphocyte populations in these ani-
tnals. These may well constitute the Ly
1,2,3+ population shown by Cantor and
Boyse (1975) to be depleted in ATx
animals.
In contrast, ATx enhances immune
responses in some immunological systems.
ATx mice demonstrated higher primary
antibody responses against polyvinylpyr-
rolidone, a thymus-independent antigen,
than did sham-thymectomized controls
(Kerbel and Eidinger, 1972). Significantly
higher primary cytotoxic responses against
allogeneic cells by spleen cells from ATx
mice have also been reported (Simpson
and Cantor, 1975). These observations
suggest a possible suppressor effect of
thymus cells in adult animals. There is
evidence that thymectomy (adult or
neonatal) affects immunoregulation, possi-
bly by altering the generation of suppres-
sor cells. When mouse lymphocytes were
sensitized against syngeneic fibroblasts in
millipore chambers inserted into the peri-F. TAKEI, J. G. LEVY AND D. G. KILBURN
toiieal cavity of mnice, autosensitization
occurred only if the chambers were
carried by ATx mice, and this effect could
be reversed by the administration of
thymic extract (Carnand et al., 1975).
Similarly, it has beeni shown that the
thymus is essential for the immunosup-
pressive state of the graft-vs-host response
induced in F1 mice whiclh had been lethally
irradiated, reconstituted with neonatal
liver cells from parental mice and subse-
quently challenged with parental spleen
cells. Furthermore, the presence of sup-
pressor cells in the thymus has been shown
in tolerant animals (Nachtigal, Zan-Bar
and Feldman, 1975). Thymocytes from
tolerant animals, when transferred to
intact animals, specifically suppressed
antibody production ofrecipients (Gershon
and Kondo, 1971).
We previously reported that thymo-
cytes, as well as spleen cells, from mice
bearing sAyngeneic P815 mastocytoma sup-
pressed the in vitro generation of specifie
anti-P815 cytotoxicity mediated by T
lymphocytes (Takei, Levy and Kilburn,
1976). Similar suppressive effects of thy-
mocytes have been reported in mice
bearing methyleholanthrene-induced sar-
comas (Fujimoto, Greene and Sehon,
1976a, b). Unlike many other tumour
systems, suppressor cells in P815 tumour-
bearing mice were found to be tumour-
specific (Takei, Levy and Kilburn, 1977)
and had no effect on other immunological
functions in the tumour-bearing animal.
The following study was undertaken in
an attempt to clarify the effect of ATx
on the ability ofmice to generate cytotoxic
cells specific for the P815 tumour and on
the ability of tumour-bearing animals to
generate suppressor cells specific for this
tumour. The overall effect of ATx on
tumour growth was also studied.
MATERIALS AND METHODS
Miice and tumours.-Female DBA/2,
BALB/c and C57BL/6 mice (6-10 weeks old)
were obtained from the Jackson Laboratory
(Bar Harbor, Maine). P815 mastocytoma and
L1210 leukaemia were obtained from Dr
Bruce Smith (Institute for Cancer Research,
Philadelphia, Pa.) and maintained as de-
scribed previously (Takei et al., 1976, 1977).
EL4 leukaemia in C57BL/6 mice was obtained
from the Salk Institute for Biological Studies
(San Diego, California) and maintained in
tissue culture. X63/Ag-8 plasmacytoma in
BALB/c wAas obtained from Dr Terry Pearson
(MRC Laboratory ofMolecular Biology, Cam-
bridge, England) and maintained in tissuie
culture. Tumours were implanted in animals
by s.e. inoculation of 103, 5 X 103, 104, or
5 x 104 tumour cells taken from ascites
tumours and washed in PBS. "Immune"
mice whose spleens were used in cytotoxicity
assays were killed 12 days after tumour ino-
culation, when tumours were small and
localized.
Cells.-Single-cell suspensions were pre-
pared from spleens, thymuses and lymph
nodes by pressing small pieces of tissue
through a 60-gauge stainless-steel mesh. The
erythrocytes in spleens were lysed with
phosphate-buffered 0-8500 NH4C1 solution.
Cells were subsequently washed tAice with
PBS containing 500 foetal calf serum (FCS).
Viable cells were counted using the trypan-
blue-exclusion method.
In vitro generation of cytotoxic cells.-
Primary cytotoxicity against P815 or L1210
tumours was generated in vitro as described
previously (Takei et al., 1976, 1977) with
slight modifications. In short, 107 lymphoid
cells from normal DBA/2 mice were incubated
with 5 x 105 mitomycin-C-treated tumour
cells in tissue-culture bottles (Bijou Bottles,
John Scientific, Toronto, Ontario) and the
total volume w!as adjusted to 2-5 ml with
RPMI 1640 culture medium (Grand Island
Biological Company, Grand Island, New
York) containing 10% FCS, 100 u/ml penicil-
lin, 10 [kg/ml streptomycin and 5 x 10-5M
2-mercaptoethanol. After 5 days cells were
harvested, washed with the medium and
tested for cytotoxicity.
Cytotoxicity against alloantigens (anti-
C57BL/6) was generated by incubating
5 x 106 DBA/2 spleen cells with 2-5 x 106
mitomycin-C-treated C57BL/6 spleen cells in
2 ml of the medium for 4 days. Cytotoxicity
against minor histocompatibility antigens
(anti-BALB/c) was generated by incubating
5 x 106 DBA/2 spleen cells with 106 mitomy-
cim-C-treated BALB/c spleen cells in 2 ml of
the medium for 5 days.
72d4ADULT THYMECTOMY ANI) TUMOUR IMMUNITY
Cytotoxicity assay.-Cytot,oxicity against,
P815 and L1210 tumour cells was tested by
the 5ICr-release assay as described previously
(Takei et al., 1976, 1977). EL4 cells Aere used
as the target for the anti-C57BL/6 cyto-
toxicity and X63/Ag-8 plasmacytoma cells
for the anti-BALB/c cytotoxicity. The incu-
bation period ofthe 5lCr-release assay was 4 h
for anti-C57BL/6 and 18-24 h for other cyto-
toxicity tests. Spontaneous release of P815
cells was 20-25% in 18-24 h, 15-20% for
L1210 cells in 18-24 h, 30-350% for X63/Ag-8
in 24 h, and 8-12% for EL4 in 4 h.
Anti-SRBC antibody-producing cells.-The
in vitro method to generate plaque-forming
cells (PFC) against sheep red blood cells
(SRBC) has been described elsewhere (Mc-
Master and Levy, 1975).
Suppressor-cell assay.-The suppressive
activity of lymphoid cells from tumour-
bearing mice was tested as described pre-
viously (Takei et al., 1976, 1977). Briefly,
5 x 106 normal spleen cells and 5 x 106
lymphoid cells to be tested for suppression, or
5 x 106 control lyinphoid cells, were incubated
wvith 5 x 105 mitomycin-C-treated tumour cells
in tissue-culture Bijou bottles and the total
volume was adjusted to 2-5 ml with RPMI
1640 culture medium containing 10% FCS,
100 u/ml penicillin, 10 jg/ml streptomycin
and 5 x 10-5M 2-mercaptoethlanol. After 4
days, cells were harvested, washed w%vith
medium, counted and tested for cytotoxicity
by the 51Cr-release assay as described. The
suppressive activity was estimated by the
decrease in the cytotoxicity as compared to
control cutures in w,Nhich normal lymphoid
cells were used in place of the suppressive
lymphoid cells. The degree of suppression was
quantitated by the decrease in lytic units,
which -were calculated from linear-regression
analysis of percent cytotoxicity vs logarithm
of effector/target cell ratio.
Thymnectomny, irradiation and reconstitution.
DBA/2 mice were thymnectomized at the
age of 8-10 weeks (ATx) by the suction
nmethod. Age-matched mice were used for the
sham-operated animals and untreated con-
trols. Mice were irradiated with 850 rad from
a 60Co source. Four hours after irradiation,
animals were reconstituted i.v. with 2 x 107
marrow or splenic lymphocytes taken from
untreated syngeneic donors. Bone marrow
cells were taken by washing the marrow from
femurs with a syringe and 26-gauge needle into
PBS and 5% FCS. Cells for reconstitution
wvere wvashed, resuspenided in PBS and
counted before use.
RESULTS
Effect of adult thyrmectorny on the pr'inat-ry
cytotoxic response to syngeneic tuniour8
When spleen cells from normal DBA/2
mice were incubated with mitomycin-
C-treated P815 tumour or L1210 cells for
5 days as described in the Materials and
Methods section, significant cytotoxicity
was detected by 24 h incubation of the
51Cr-release assay. This method was used
to study the effects of adult thymectomy
on the primary cytotoxic response against
syngeneic P815 and L1210 cells.
DBA/2 mice were thymectomized at the
age of 8-10 weeks, and left for 2 or 8 weeks.
They were subsequently tested for their
ability to generate a primary in vitro
response to syngeneic tumour cells P815
or L1210. The results are shown in Tables
I, II and III. It can be seen that after 2
TABLE I.- Effect of Adult Thymzectomy on
Primary Cytotoxic Response to Syngeneic
Tumours 2 JVeeks Later
% Cytotoxicitya- s.e.*
Source of
sleen cells Aniti-P815 Anti-L1210
ATx mice :34-1 5-7 23-2 2 2-2
STx mice 25-33_48 24-22-1-
Student's t test P>0OW P>010
* Cytotoxicity wasgenierated iti vitro byincubatiing
1(7 spleen cells with 5 x 10 mitomycin-C-treated
tumnour cells for 5 (lays and then assayed by 51Cr
release. Effector: target iatio was 80: 1, incubation
perio(l was 24 h. The figures are the average of the
results fiom 4 animals in each grouip.
TABLE II. Effect of Adult Thyntectoiny
on the Primary Cytotoxic Response to
Synyeneic Tumour P815 8 W17eeks Later
00 Cytotoxicity s.c.*
No.
animals
peI-
Expt group
2
3
4
5
4
6
3
ATx
4.4 t- 4.4
36 0414 6
205*8±13:4
12 8± 5-5
STx
15 8 12 -3
56 1± 13 - 8
5:3 1±14 2
47-3+21 3
P
StudenIit's
t test
<0 005
<0 05
<0*005
<0 05
* Measured as in Table I.
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TABLE III. Effect of Adult Thymectomy
on the Primary Cytotoxic Response to
Syngeneic Tumour L1210 8 WVeeks Later
00 Cytotoxicity S.e.*
No.
animals
per
Expt grotip ATx STx
1 4 19-4- 10-:3 36-1- 8x0
2 6 51.92-14-0 80-3±14-2
3 5 43.5 12-1 56-34 13-5
* Meastiredl as in Table I.
13
(Studlent'S
t test)
<0 025
<0005
<0 025
weeks the response ofthe ATx animals was
the same as for sham-operated controls,
whilst the response 8 weeks after ATx was
significantly decreased. Therefore, the
effects of ATx were dependent on the
interval since operation, suggesting that
short-lived T cells derived from the adult
thymus may be involved in this immune
response.
Effect ofATx on other immune responses.
In order to test whether the decreased
cytotoxic responses to P815 and L1210
cells were unique phenomena or were
representative of a general loss of compe-
tence, spleen cells from ATx mice were
tested for various immune responses. The
ATx mice were left for 8 weeks before the
tests in all cases.
When spleen cells from ATx mice were
tested for the cytotoxic response against
allogeneic (C57BL/6) cells in mixed lym-
phocyte cultures, no significant difference
in the cytotoxicity between the ATx
and sham-operated STx mice was obser-
ved (Table IV).
Spleen cells from ATx mice were also
tested for the cytotoxic response to
minorhistocompatibility antigens. For this
experiment, DBA/2 spleen cells were sensi-
tized against BALB/c spleen cells, which
share the same H-2 genes but differ at the
M locus and in minor histocompatibility
antigens. The M locus difference is known
to induce stimulation of DNA synthesis
in mixed lymphocyte cultures, but it does
not induce a cytotoxic response (Peck,
Alter and Lindahl, 1976). Therefore, the
TABLE IV. Effect of Adult Thymectomy
on the Cytotoxic Response to Allogeneic
Cells (C57BL/6) 8 IVeeks Later
% Cytotoxicity s.e.*
No.
animals
per
Expt, gI-oup ATx STx 1)
1 4 403-L 8 4 38 7 5-8 >0 05
2 4 47 9±12 3 40 3±14 4 >0 05
3 6 20-5± 4 7 26 2±12 5 >0 05
*Generated by incubating 5 x 106 spleen cells with
25 5 x 105 mitomycin-C-treated C57BL/6 spleen cells
for 4 (lays andl then assayed by 51Cr-release assay
uising E14 tumour cells as targets. Effector: target
cell ratio was 20: 1; incubation period, 4 h.
TABLE V.-Efect of Adult Thym,ectomy on
the Cytotoxic Response to Minor Histo-
compatibility Antigens (BALB/c) 8
Weeks after Thymectomy
% Cytotoxicit,y±s.e.*
_
No.
animals
per
Expt group ATx STx P
1 4 40-9- 13 5 25-1+ 3:9 >0 05
2 5 51 5-+ 4 9 54 1±I115 >0*05
*Geierate(d by incubating 5 x 106 sp)leen cells
wvith 10 mitomycin-C-treated BALB/c spleen cells
for 5 (lays ancl then assayedl by 5ICr release, using
X 63/Ag-8 tumour cells as targets. Effector: target
cell ratio was 40: 1; incubation period 24 h.
cytotoxicity induced in this experiment
is thought to be directed mainly toward
minor histocompatibility antigens. As
shown in Table V, the cytotoxic response
of ATx mice spleen cells was not signifi-
cantly different from that of STx mice.
The effect of ATx on antibody produc-
tion in vitro was also tested. When spleen
cells from ATx and STx mice were incu-
bated with SRBC and then tested for a
primary response to SRBC by the PFC
assay, no significant difference was ob-
served (Table VI). Therefore, helper
function of T lymphocytes seemed not to
be impaired by ATx.
Thymnus as a source of suppressor cells
We had previously shown that DBA/2J
mice bearing s.c. inoculated P815 cells
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TABLE VI. Effect of Adult 2
on in vitro Antibody Prods
Plaque-forming cells pe
No. lOri splenocytes
animals s.e.
per
Expt grou) ATx STx
I 6 1478 ± 242 1895± 21
2 6 5032- 217_ 5150± 9I
* Spleeni cells were sensitized in X
erythrocytes.
had in their thymuses and splee
specific T suppressor cells (T
1976; 1977). Because there is
dence that the thymus itsel
functional in the generation of
cells, a study was undertake
appearance of these suppress
various times after tumour im
DBA/2 mice were injected
5x 103 P815 cells. At vari
following tumour-cell injectiot
sentative mice were killed
spleens, thymocytes and lympl
were pooled separately and tes
presence of suppressor cells. r
are shown in Table VII. It can I
significant suppressive activi
detnonstrated in the thymus
bearing animals. This occurs wh
are just palpable and some cyt
apparent in lymph node and ,
(Day 8). The finding that supp
TABLE VII. Suppressive Activ
phoid Organs from Tumour-beo
Days after
tumour*
injection
4
8
12
16
19
% Suppressiont
Spleen Thymus
7 8Ns+ 18 7NS
-46*0§ 61-2
-595-1 5:3 -9
-389-8 4-3NS
17-2 38-4
"hymnectomy are present in the thymus of tumour-
uction bearers 6-8 days after tumour inocula-
tion, and are never present in other lym-
p phoid organs at this time, is a consistent
(Student's observation with this tumour system.
t test) Because this observation supports the
37 >0.05 possibility that these suppressor cells
56 >0 05 might be generated in the thymuses of
vitro to shee) tumour bearers and subsequently migrate
to other lymphoid organs, adult mice were
thvmectomized and left for 8 weeks,
ns tumour- following which the effects of ATx on
akei et al., tumour immunity and tumour growth
some evi- were studied.
If may be
suppressor The effect of ATx on tumour growth
n into the ATx mice and STx controls were
lor cells at injected s.c. with 103, 5x 103, 104 or
iplantation. 5 x 104 P815 cells 8 weeks after thymec-
s.c. with tomy. Since P815 tumours metastasize to
ious times the liver, spleen and peritoneal cavity in
n, 3 repre- later stages oftumour growth, the effect of
and their ATx on tumour growth was assessed by 2
i-node cells criteria; the size ofsolid tumours measured
;ted for the by caliper, and the survival rate. Although
the results ATx mice showed a slightly slower tumour
De seen that growth (Fig. 1) and a slightlv higher
ty is trst
of tumour-
[en tumours
,otoxicity is
spleen cells
ressor cells
ity in Lym-
zring Alice
Lymph
node
7.- ONS
-48-6
-5 ONS
40 2
36 0
* DBA/2 mice receive(d 5x 104 P815 cells s.c.
Spleens, thymuses or lymph nodes from 3 mice in
each group were pooled and tested.
t O/ decrease in total lytic uluits in the test
cultulres as compared to the controls.
Differenice between test and control is not
significant by t test.
§ Negative numbers show enhancement of cyto-
toxicity by tumour-bearing lymphoid cells.
10
80
E
E
CD a}
.0
E
I-
60
40
20
A TX
10 12 14 16 8
Days after tumour injection
FIG. 1 ---Effect of adult thymectomy oin
tumour growth. DBA/2 mice were thymec-
tomized at 8-10 weeks. 6-8 x eeks after the
operation, the mice were, injected s.c. with
104 P815 cells. The size of the solid tumours
in living animals was measured with
calipers. Each point represents 24 ATx
animals and 21 STx animals. Vertical bars
show s.e.
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AIX
STX
0 20 30
Days after tumour injection
40 50
FIe. 2. Survival of a(duilt-thymectomizedl
(ATx) an(l sham-thymectomized (STx)
mnice after P815 tumour injection. 24 ATx
micc an(d 21 STx mice were injected s.c.
with 104 P815 cells 6 -8 weeks after thymec-
tomy. Sturv-ival of mice in each gr'oup -,as
followed uintil 50 (lays after tumour
injection.
sLurvival rate (Fig. 2) in the early stages of
tumour growthl, the differences between
the ATx and STx mice were not signifi-
cant at any time. The results shown here
were observed in mice inoculated with
5 x 103 tumour cells. Results from animals
inoculated with either higher or lower
tumour-cell numbers were essentially the
same as those shown here.
The effect of ATx on the yeneration of
suppressor cells
We had already observed that ATx
cause(l a significant decrease in the ability
of mouise spleen cells to mount a primary
in vitro cytotoxic response to syngeneic
tumour cells. However, we also noted that
suppressor cells, specific for an anti-
tumnour response, appeared to be generated
initially in the thymus (Table VII).
Experiments were carried out in ATx
animals to determine whether suppressor
cells were detectable in the lymph nodes
of these animals after tumour implanta-
tion at times when they are found in
intact animals. The results are shown in
Table VIII. It can be seen that ATx
animals which have had tumour inocula-
tion 8 weeks after surgery develop sup-
pressor cells in their lymph nodes equiva-
TABLE VIII.-Effect of Adult Thy,mectomy
on Suppressive Activity of Lymphnode
Cells from. Tumour-injected Mice
% Cyto-
toxicity±
Cells cultured s.C. t test
Imnmutne spleenl cells
(107)t 48 2 a3
Immune )spleen cells
(5 x 106) + noirnal
lymphnodle cells
(5x 106) 43-3 2-9
Immune spleen cells I
(5 x 106) ATx tuinour -<00()()5§
lymphnode cells I
(5X106)+ 15*1 L*9 J
* 5ICr-release assay7; effector: target cell ratio Nvas
20: 1, incubation period 18 h. Average of Iresults
from 3 animals.
t From mice with small P815 tumour-s (14 (lays
after s.c. injection of 2x 103 P815 cells).
y Lymphnode cells from ATx mice with piogres-
sively growing P815 tuimours (16 (lays aftei s.c.
injection of5 x 106i P815 cells).
§ Suppr'essioIn by lymphnode cells fiom ATx inice
with P815 tumours was highly significant.
lent, to those in intact animals (Table VII).
It would thus appear that, although these
cells appear early in the thymus oftumour-
bearing animals, the thymus is not essen-
tial for the generation of suppressor cells.
Given that our observations have shown
that suppressor cells are still generated in
ATx animals, and that the primary in
vitro generation of cytotoxic cells to syn-
,eneic tumour cells is reduced but not
eliminated in such animals, it is not
surprising that the differences in tumour
growth between the ATx and STx groups
are not statistically significant.
The effect of severe thymocyte depletion on
tumniour growth
While the absence of any (lifferences in
tumour growth in between ATx and STx
groups can be explained, the question
remains whether or not thymocytes in fact
play any role in controlling tumour
growth, or whether the above observa-
tions are fortuitous. In an attempt to
answer the question, a further experiment
was done. ATx and STx animals were
lethally irradiated 2 weeks after surgery
and reconstituted with either syngeneic
0 1-
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Imiar'row or spleen cells. Aft(
animals, as well as a grol
STx untreated controls, x
with 5x 103P815 cells. Th4
and t-test analyses betweer
are shown in Table IX. It
ATx animals, reconstitut
marrow or spleen cells, si
rapidlv to tumours than
other groups. Postmortei
showed that death was c
metastatic invasion by tun
STx animals reconstitute(
fared worse than the cor
reconstituted with spleen
TABLE IX. Survival Ti,
Receiviny a Variety of T,
Turmour Inoculation
Experimental
groul)
(ontrol*
ATxt
STx spl(eel
ATx spleen §
STx marro-w
ATx marrowl[
STx spleen
STx marrow
Control
STx spleen
Survival
time
((lays Ls.e.)
24-8 2 4
23 9 4 7
21 14- 8 :3
16-2 1 -2
17- 13-8
16-6- I 7
21 06- 8.3
171- 8
24 -8 2 -4
21-1 --8 29
* Age- an(d sex-matched( aniim(n
treatmenit.
t Aslrnals with ATx 10 weeks
+ STx animals irradiated with
stituitedl with 2 x 107 niormal sple
§ Animals with ATx -2 veek~
ancd spleniic lymphocyte Ireconlsti
STx animals irradiated wvith
stituted wvith 2x 107 mnarrow- lyn
4T Animals with ATx 2 weeks
ain(l marrow reconstituLtion.
DISCUSSION
The presenit study cleai
adtult thyrnectomy decrew
cytotoxic response of sple
syngeneic tumour cells. T:
to a decrease in general
competence of these splee
their cytotoxic response tc
and minor histocompati
and their antibody respons
not affected by ATx. Sine
er 8 weeks these not seen in 2 weeks after ATx, but becamne
up of ATx and apparent 6-8 weeks later, it seems likely
vere challenged that a population ofshort-lived T lympho-
e survival times cytes which migrate from the thymus to
i various groups the spleen is involved. Studies ofT lympho-
can be seen that cytes involved in graft-vs-host responses
ed with either (Cantor and Asofsky, 1972) and cytotoxic
uecumbed more responses to allogeneic cells (Wagner,
did animals in 1973) have shown a heterogeneity within
m examination the T-lymphocyte population. One of the
due to massive T-lyinphocyte subsets (TI) bears a rela-
nour cells. Also, tively high concentration of the Thy-I
d with marrow antigen on the cell surface, is found in the
nparable group thymus and spleen, and is reduced after
cells. ATx (Cantor et al., 1975). The other sub-
set (T2), bearing a lower concentration of
Thv-I antigen and being mainlv found in tie8S of Anitma1s8
eatntent8 Before lymph nodes, lymph and blood, is not
affected by ATx (Cantor et al., 1975).
More recently it has been shown that
functionally distinct subsets of T lvmpho-
animals (t test) cytes differ in their Ly surface phenotype.
14 In C57BL/6 mice, Ly-2,3 cells generate
14 ° cytotoxic activity to allogeneic target
16 0 05 cells (Cantor and Boyse, 1975; Huber etal., 1 0
la 0).4 1976), while cytotoxic T lymphocytes for
13 syngeneic tumour cells are Ly-1,2,3
1 6
15 <O*05 (Shiku et al., 1976). Moreover, it has been
14 0 1-0 05 reported that ATx resulted in -'50%O
16 decrease in the proportion of Ly-1,2,3
d,Js with ino previous cells, and a slight increase in the propor-
before inocuilation tion of Ly-2,3 and Ly-1 cells (Cantor anid
800 rad an(l recoin Boyse, 1975). Although it has not been
nic lymphocytes. proved that the precursors of cytotoxic
s before irra(liation cells for syngeneic tumours are also
tution.
800 rad and reconi- Ly-1,2,3, in the present study anti-
n)hocytes. tumour cytotoxicity was generated in
before ir-ra(liatoiI vitro using non-immune spleen cells, and
the results suggest that the precursors
may well be Ly-2,3, and support the
possibility that precursors to cytotoxic
rly showed that cells capable of killing syngeneic tumotur
sed the primary cells may arise from a subpopulation ofT
en cells against lymphocytes distinct from those capable
his was not due of generating help or killing allogeneic
immunological cells.
n cells, because The Ly phenotype of suppressor cells,
allogeneic cells specific for syngeneic tumour cells, is not
bility antigens, known, whereas they have been shown to
3e to SRBC were bear the Thy-i antigen (Takei et al., 1976;
e this effect was Fujimoto et al., 1976a). These suppressor
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cells appeared first in the thymuses of
tumour-bearing animals. However, our
data show that in ATx tumour-bearing
animals suppressor cells are present in
lymph nodes at levels comparable to those
found in intact animals. This indicates
that the thymus is not required for the
generation of these cells, and that its
absence does not affect their formation
in any way. ATx in this system appeared
to have very little effect on tumour growth
and survival time in general.
These essentially negative data might
also indicate that thymus-derived cells
in fact play no role in tumour immunity,
and that observations on suppressor or
cytotoxic cells in various situations might
be entirely fortuitous. In order to examine
this possibility, animals were severely T-
cell-depleted by ATx followed by lethal
irradiation, and reconstitution with syn-
geneic marrow cells. Tumour growth in
these animals as well as in appropriate
controls was followed. It can be seen that
in our hands severely thymocyte-deprived
animals did less well than other experi-
mental groups, and succumbed more
rapidly to metastatic tumour. These ob-
servations imply that tumour immunity
and temporary tumour containment, at
least with this tumour line, is dependent
on the presence of an intact immune
system. It should be noted that these
observations are in direct contrast to work
reported by others (Falk, Nossal and Falk,
1977), who found that thymocyte-deprived
rats were completely resistant to implan-
tation of a mammary carinoma. These
kinds of contradictory data emphasize the
complexity of the relationship of the
animal host to its tumour, and imply that
no single model can be considered compre-
hensive.
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Cancer Institute ofCanada. The work was supporte(l
by the National Cancer Institute of Canada (Grant
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